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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper alloy material for electronic or electric parts which has excellent mechanical 
properties, electric conductivity, stress relaxation characteristics, bending workability and plating characteristics, and 
particularly, which has excellent plating characteristics and is suitable for a terminal or a connector. 

SOLUTION: The copper alloy material for electronic or electric parts has a composition containing, by mass, 1 .0 to 3.0% Ni, 0.2 
to 0.7% Si, 0.01 to 0.2% Mg, 0.05 to 1.5% Sn, 0.2 to 1.5% Zn and <0.005% (inclusive of zero) S, and the balance Cu with inevitable 
impurities. Its surface roughness Ra after a final plastic working is >0 to <0.1 um, or is >0 to <2.0 um. 



LEGAL STATUS 

[Date of request for examination] 01 .03.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAI2aWkwDA41 4339029P1 ... 2003/1 2/1 6 



O9)0*@#im? (jp> (12) £t ^ 4rF !ft £fc $g (a) a\mwMm&m&n 

#5fi2002 -339029 
(P2002 -339029A) 
(43)^KS ^14^11^270(2002.11.27) 



(51) IntCl. 7 
C22C 
C23C 

HO 1 L 
HO 1 R 



9/06 
28/02 
30/00 
23/48 
13/03 



F I 

C 2 2 C 9/06 
C 2 3 C 28/02 
30/00 

HO 1L 23/48 
H 0 1 R 13/03 



4 K 0 4 4 



B 
V 
A 



mm* * m#m<D&7 ol (± i h) 





# H2001 - 148521 ( P2001 - 148521) 


(71)tiiiaA 


000005290 














(22)H1«B 


¥f£13*p 5 M 17 3 (2001. 5. 17) 




SDKfR^ftfflKACDI*! 2 T@ 6 « 1 ^ 




















ytasm^KmrntiofH 2 ts 6 # 1 ^ 
































is 
















(74)«SA 


100076439 


















F^— A(^#) 4K044 AAD6 AB02 BA06 BAD8 BA10 










BB01 BB03 BC05 CA07 CA62 





(54) imwozm n : r>n§mmM&mm&&tt 



(57) [SJKl] 

[muni mtitcmm&m&. fcjjmmmtt 

[MW£$H] Ni^l.0^3.0mass%. Si£r0.2^0. 7mass 
°A 0.2mass%, Sn£:0.05— 1. 5mass% Zn^r0.2 

—1.5mass%, S&0.005mass**ViS 

r & £ rt\ * ft: fcifiMfflS Rmax# 0Mm£ffi*.2.0um 



1 

[it^SSl] Ni£l.Q^3.0mass% k Si£0.2—0. 7mass 
%> Mg£r0.01^0.2mass& Sn£ 0. 05^-1. 5mass%. Zn£:0.2 
—1.5mass& S^0.005mass5*?ffl (^£^tf) Ml, 

t, «#Sffltt»nX«©, a®fflgRa#Oum£i^;i0.lMm 
7fcSS~C#>5#\ *A:ttSfflfflKRma)C^0//m*jH^2.0Mm 

w. 

[B93jfclB2] Ni*1.0^3.&nassfc Si£0.2—0. 7mass 10 
* Mg£0.01^0.2mass%. Sn£:0. 05^-1. 5mass& Zn&0.2 
^-l.SmassX. Aq, CQR^Cr^^ttiW^^atftl^tt 
< £ fel«*t8S^0.005~2.0mass% (fIL/CKi0.2mass% 
«T) , S*0.005mass**« <»*d*0 £f*U 

•aBfiBDXa©, *ffifflJJERa*50**m**liLo.lMm*j||r 
S/c«SffifflSRmax3WO//m*ja^.2.0Mrr*SI'C 

jjob i s fc » 2 BBtto«?««H»ff Amtii^^r. 

[S»#E4] ifflB**«««BSSKiifl9»^*l*«:, Sn 
$ /c»Sn£i£> * *#%3 ft, 'J70 HUHSWf 

bhn^ct^SitS ift&g l * /c tt 2 iBiEom 

III »^«2IBtl^K^«MiSffiAffiM^&tt. 
[M«a8] IWB«^«R«»«affl«^fettK: % T 30 
itiCu£/cteCu£^ **#*63ft, 3 6CC<e<D±K:sn* 

nt 1 >z c t **m. t ? z> it sjss 1 * tttz 2 fatson^ 
ai*^»2 iatscDm^m^^si5p a pffl»^«o 

[000 1 ] 40 
[0 0 0 2 ] 

& Qj-Sn5R****^<«l»6nrc»*. wee gsfrm 



^20.0 2-3 39 02 9 
2 

**«ft*Mtr**. cn^oiii^^swcf 

* ««FBB BS 61-12 7842#&« 6 ft T I, > £ „ U *> 0 ft 

# e> > c<D<k*> ft cu-Ni-si fe mm Kit*, ft i 

to2rmrt>e>ft 1 nnn^hM{bSnyfc^^<*8B©»i*« 1 mm 

*m£S*3ft«A^XttfcJ:9ft 
U < ft o r 0 ; Se*©Cu-Wi-SilR^r Wfltf 8BCC * 

[ 0 0 0 3 ] C<D£ 5 ft^ST, «A»«*»BlWtt* 

^7«^«ui^ 4 gismn^^^fti'ccffi 

fflTSW^CCtttttfflpXtt©**)^^!?**; ftcf 

snxttt*»r*A:*©«tt#fc8tirc>**J, ^sso' 

^*tt*«r>A:**fttflWXtt**«TSC:ittcn* 
0fc«6*<turtt % *»9§#6fcJ:S. «fH¥ii-222 

oiii^f?(D s »m n * * * fc«i*tm*«B-r * k 

^ v J: 0 fcWWRffi^lHia^tt^*^* MIKc 
^^*S*l-r«C>^**l»Cl» /fcttflSCC ft D , iSj-ft y 



3 

o ±mkd& >>t£j*y *mmt£ £<o* ? *<omi&mtfr 

[0 0 0 4] 
[0 0 0 5 ] 

[■HtllWtfSfcAO^R] *«Ht*KT© ( 1 ) - 
(7) ^cJ:0±ffi»H«:JB«"rS*><or*^. 

(1) Ni£l.0— 3.0mass%, Si^:0.2— 0.7mass%, Mq£:0. 
01— 0.2mass%, Sn^ 0. 05^-1. 5mass%, Zn£ 0 . 2— 1 . Smass 
°A s£0.005mass**« (S*Stf) Ml, giSIWCuR 

s * ?c &* HMfflJK Rmax^ 0Mm£ffi3.2.0/i m*® T & £ 

(2) Ni£l.0— 3.0mass& Si£:0.2— 0.7mass%, Mq£o. 
01— 0.2mass& Srv£:0.05— 1. 5mass%, Zrv£r 0 . 2— 1 . 5mass 
%, Ag, cbRD c Cr*6tt«»3^6jl«n&d>*< <bfel« 
SrJ&STO. 005—2. 0mass% ({I LCrte 0.2mass%£(T) , S 
£0.005mass%*$5 Ml, SISP^CuS^^ 

&<D, «ffifJ^Ra^0jLtm*jBA0.lMn*iS8r*^^ * 
/c^^MflSRmax^^ 0 m m^rii 2 . Ojti m**?i"C^> & Ci^ 

(3) Itlia^mM^^dffi^^WCC, Sn*fcttSn 

(4) Sufa^mm^^p^iH^W^, Sn£/c&iSn 

&ct*W$kt?Z> (1) *3fc» (2) TO«<z>«-f« 

(5) mria^^^S5o a offllf3^Wic v Tfl&cu*/c 
^^WS^nri^ci^tif^ (i) Sfcra 



(3) #^2002-339029 

4 

( 2 ) JlfBigCDm-?-^^SSa5p D pffi^^Wo 

( 6 ) m mFf-mMm^&mm^mc rmc^tc 
ctznmtrz ( i ) (2) ^feiScDii^iim 

(7) WIBW^liSttHIWiftffiW^Ww:, Tt&Nig/c 

&y **rt%3ftTt>&t££#»<b*r& (i) 

10 ( 2 ) J»fBtS(Dm-^m»^^p a p^^^«o 

tt*»« $ ft £ * » ^m^mM«^siSp a p^w*4^^ffl 

[0 00 6] 

[0 00 7 ]*! ^(DiflMWm^ 
i^6tltl^ 0 NiM*^1.0nass^fe?ir^)^iW 

*Wfi5&«3.ottiass5ff&*s*rastti3ti-5t»js, iRraapx 

Xtt^^MKS^^^CiCC^^ 0 siMS««TtH-T 

^Ni«4^T&<!:*aittSi8IJn»^3S* 0 Si 
SW*^0.2mass?*}«r * ^> i NiMI*^^^ <b * t 

40 ig«+»^ssB:*»sc<fc^r*^c». MocsiMa^ 

0. 7mass%*m?L Zt£i> NiM*^ t >t » ^gfion 
SI^iG-So Nld*«*. »*L<«1.7 

— 3.0mass%, J: OS? ^ U < ^2 .0—2 .8mass%, Si^Wi 
^r, b<«0.4-0.7mass%, £ *) L < «0.45~~ 
0. 6mass%<!: * S <fc ^ tCfflS^r h C t ifift*. b l\ 
[ 0 0 0 8 ] Mg, Sn, MttmJiZffif&t ^^fis^assn 

«Ftt*^*icc»#f *tf»iixtttctt««j»*aa 

50 To Jc:*««I«f14©«^*>6«, o.ounass%W±TM 



5 

Jfi^affiftttOBcSJftS^asn-r. o.2mass%4«*.T« 

m-?2>£mmiM*:mtt$te< a*. sn«i^<t taste 

ftt> 0 Sn#0.05mass^$&r&& <fc Jlfl"^ 

•fSCiJ&i-CtS. Zn£0.2— 1.5mass%^jj[]^3C£&C 10 
cfcO, ^**^0.2mass%*rjBJDLrfcJ|ffl±W«ftl> 

W£fe**liU 1.5mass%*»iLraajO-r-5Citt»*L, 
<ttl». #«Ht?tt 4 Mq^Wfitt, *T*U<«0.03-0. 
2mass%, J: 0Jff*L< »0.05^0.15mass%, Sn^W* 

»*U<«0.05-1.0massX, J: K> HF* U < ttO.l- 
0.5mass& Zn^Witte:, Sf£ L < &0.2— l.OmassK <£ 
9jfiF*l/< «0.4— 0.6mass9TC^>^o 20 
[0 00 9] S«J»raflnXtt«:«{fcS#*7C5Rr*0, 

Xtt£fa_h$i*£o «F«:saWfi«:0~ 0.002mass3*j«tC 
U>. 

[ 0 0 1 0 ] WE ( 2 ) :«teSBttG>»Wra, WK ( 1 ) 
( 1 ) ^IB«gcD^^am^PD a 0 ffllH^W<bI^«r^ 

^ltro.0O5—2.0mass%r^>D , U< teO. 005—0. 
5mass5^ & & . 0 . 00 5massSSfciS "C ©8&S*H-$MC ft 
6*1 "T, 2.0mass%£M£&£, Aq«nX > Co 

(WW)- LTd«a«cB£5#K#»6fttt<ft9v * 

!Sffi&yt^Afl©SW*»0,3niassXKT^Jf * L/l». Cott 

JB«r*Sfc»C3o©^««2.o»s5^T^* 

Cr«ffl If JjaXtt^fiT 3 <& /ctf>-€-©SW»ttO . 2mass% 

[0 0 1 1 ] ft*>\ S^WftWttfc^StfftlMIff 
W^^MfiiOro.01~0.5mass%C7)^W^'C, Fe, 
Zr\ P, Mn, TL V, Pb, Bi. Alft ZHBtnir &C tffiV 50 



#^2002-339029 
6 

*SW 1 3 * ft I ^SSCC 0 . 01- 0 . 5massX» ttTT ^Ci 

JIS B 060lKBMIJSftTl>&. Rmaxite, ft 
:Affi3~C£>^ DIS B 0601tCRyi L/TttWStin^fc 

*»WK«^**BB^Ra«ytttRraax*W-r*J: 
^ltlg?ni)o Ra*W*Rmax<DWK«. «AK, 

rtt«fflM*P«0^:B3iio-;Uft^*ffl^rEBB'r 
* Cite J: 9. «^**©*roH«*i«rsci3wr 

[0013] *mion*wimKmajam&&tticjt 

^{CRa*Sl^»Rmax©ffl[^*lii»D# ft^ 

At < ft 0 , «f4<0O4R^ ^ *<OsM^<omScffiS 
C«3^T<ft^>o ?:<Dtc#>. Cu-Snfb^i^^F 
?L) 3W**L/-*>-r<ttO, «lrffl#l/c»^ 

s^mir l < ft ^> . *^B^<DmT-m^^a5 n a o^ffl^ 

Ra^OM m^iA 0 .1m rr^SI, ^> ^> CHiRmaxtiOM m^rM^. 
2.0Mn*»i«&rSCi'C^^+tt^±'r4. K* 
U< ^Ra3W0.09/iir*SI % *Sl#i{iRmax**0.8Mm*iH'C 

0.lMm*a^lOMmWTOJ*3rsn*A:'«Sn^y 
1.0amKTT*4. ft4d, Sn^iUrmttSn-PhSR 



(5) 

7 

Ni^^ ^+CDiP$^2.0/zmI^T^f £ lA>o Au 10 

LT^lJX.^Au-Cu^^^, Au-Cu-Aq^'^-^, g/cN 

[0 0 14] 

-Y X30rnmXi00ninXi50rifntC^t/Co C ft 6 ©iSSI 
£900°C$-C#?iIU lWflffl«^aCC»ffliaS«C<fcoT:30 
inn* 12mm* rJnXft, teSteffo /c e *®<D® 20 

KMIC <fc KtmZO. 27rnmCCttlXU/Co C<£>f£, {*f£#£W 
te«£«#*b3tt*@WT» 750-850'Cr30sOJ»«ra 
*?f C E % CC i5*C/s«±(D?ftaiiiST«E * Ati fcff o 

/Co B#^Il^m3:^^#fflm*'C5i5 <> CX2^^^^ 

*^#Te@W"C350 a CX2B#^CD^i4^U/c o f#6ft 



4#H 2002-3390 2 9 
8 

[00 1 5] ?|^^0^5if#O*«JISZ224l«:igD, « 
^teJISH0505CClgDT$J^U *£3l£Sl2fc:#fEG 
/Co fttfflDXttOWffltt. rtWfttf^^Omn©^ ft 

i^ttiU/Co jE*«Ba«tt(OBFffltt. B#*^«»X* 
#S««»r*^EMAS-3003tC!SliaLT?f-o/Co CC 
•C\ »Bg¥n-222641#fi«©a«[0038]«:9att(DjtJ* 

5Mtt6A*R3£u i5o-ctis«rKK%?fo/co «2 

tc«ioooKHIK8ia©llW*cs.R.R)r^Lfc. 
S.R.R»23%W±*#S L < &<D£ C/c 0 
[0016] $/c, ±iB#KKrffll^K»4itt»jCC, 

CC, Tfi&Cu^ * *£Jl£0.2um, 3 6CCSn^ ?**JSS 
1.0/xm<b LTl&L/c 0 £/c, Au^ f<jf21#f4± 

0.2 w mil/rife I, tec -rf9*»c*wawi, coj^cc 

WBr-T&CiCCcfcOtfo/c. y?4"MIBKK«. So*? 
*Sti/cK»CcoiiT % i50°CxioooB$^oAmi3ETiJn 
SMftteistf ftWttX*ff(r^ ^ (1* 
RMHRHt) *affl;CCT5l^-rSCiCcJ:Dtfo/Co Wft 

ttKK«. aux y+$n/ct*^cc»ur, aa^a 5% 

Kft^«©«4W«RCcoc>TaaK:r«K-ra c ice 
J:0tT-o/c o 
[0017] 

can 



(6) 2002-339029 
9 10 
m\ 





Ka 






m 

CiatsSJ 


SI 
bissD 


its 


Sn 
toitX) 


Zn 
taisiX} 


s 

fasti) 






1 


2. 3 


0. 54 


0. 10 


0. 16 


0 50 


0 002 




9ft 


2 


2. 8 


0- 87 


0. 06 


0- 70 


0 40 


a ooi 




W 


3 


2. 1 


0. 51 


0. 04 


0. 40 


1. 3 


0> 002 






4 


2-0 


0. 49 


0. 04 


1. 3 


0. 30 


a 003 






5 


2.3 


0. 55 


a 09 


0. 21 


0. 67 


0. 002 


Ac 0. 05 




6 


2.4 


0. 57 


0. 13 


a si 


0. 50 


0 002 


Cr 0 09 




7 


1. 9 


0. 49 


0. 10 


0. 10 


0. 25 


0l 003 


Ca Q. 30l km ft 01 




8 


2. 3 


0. 55 


0. 15 


0. 07 


0. 60 


0. 004 






9 


2- 5 


0. 60 


0. 08 


0. 60 


C 36 


0 002 


Ifai 0 21 




10 


2. 1 


0- 50 


0. 11 


1. 0 


0. 49 


0. 002 


P 0 007 




11 


2. 3 


0- 64 


0. 06 


0. 16 


0. 77 


0> 001 


Tl ft OA. A I a OB 




12 


2. 4 


0. 57 


0. 14 


0. 13 


1. 1 


0 002 


Cr ft. 03 7r ft 10 




13 


2.2 


0.52 


a 05 


a 15 


0.88 


a 003 


Tl 0. 12 AID. flfl 
Fe 0. 15 




14 


2. 3 


0. 54 


0. 18 


0. 19 


0. 48 


a 002 


Fe 0. 12. P d 007 




IS 


2, 3 


0. 55 


0. 11 


0. 29 


0. 33 


a ooi 


Rl ft 03 Ph ft 02 




16 


2.3 


a 55 


0. 12 


a is 


0 49 


a 002 


Pb 0.03 




17 


2.1 


a so 


a 05 


a 34 


0 67 


a 004 


ti a iu v a os 




18 


1.2 


a 29 


a 17 


a 85 


0 40 


a 002 






19 


1.5 


140 


a M 


a 52 


0 73 


a ooi 






20 


1.B 


a 35 


an 


a 24 


0 43 


a 002 






51 


a b 


a u 


a 09 


a 15 


a 50 


a ooz 






52 


2.3 


a 54 


0. 003 


0.19 


0 39 


a ooi 






53 


22 


a 52 


a 003 


a 94 


a 60 


a 002 






54 


1 1 


a so 


a 45 


a 30 


1. 25 


0003 






55 


2.4 


as7 


a 12 


0.002 


0 91 


0 002 






56 


£3 


a 54 


a os 


3.04 


044 


a 004 






57 


£3 


a 55 


a 09 


a 11 


004 


a 002 






58 


2.2 


a 52 


a is 


a 40 


0. 51 


a 002 


Cr a 4 




59 


Zi 


a 57 


a 12 


0.33 


0.41 


0 015 






60 


2.3 


0.54 


a 11 


ai6 


40 


a ooz 






61 


47 


a 49 


a 06 


a 19 


a 56 


0 002 






82 


2.3 


1.1 


a 09 


0.14 


0 44 


0.001 






63 


4.6 


1.2 


au 


a 20 


O50 


ft 002 











[0018] 



l«2] 



(7) 



200 2-339029 
12 



«2 







m 






5n 'rt 
A9 


919 
9* 


wxs 


mw 


CD 1 J III 1. EX 

ftft) 


fotm 


fjft 

ftft 


ftft 






M 


¥ 
fa 




■a 


(MP.) 


(V 


»l ACS) 


S.R.R. 
(H) 






Ri 

(Jim) 


Rnax 

(Jim) 




















tot 


1 


0.08 


0.70 


m 


700 


16 


40 


ft 


15 


ft 


ft 


ft 


ft 


102 


2 


0.08 


0.72 


m 


720 


14 


38 


ft 


13 


ft 


ft 


ft 


0 


103 


3 


0.08 


0.71 


m 


695 


16 


40 


ft 


20 


ft 


ft 


ft 


m 


104 


4 


0.07 


0,75 


m 


690 


14 


35 


ft 


17 


ft 


ft 


ft 




105 


5 


0.08 


0.71 


m 


710 


14 


39 


ft 


15 


ft 


ft 


ft 




108 


6 


0.07 


0.69 


ft 


710 


14 


39 


ft 


14 


ft 


ft 


ft 




107 


7 


0.08 


0.70 


ft 


715 


14 


41 


ft 


17 


ft 


ft 


ft 




108 


8 


0.07 


0.69 


ft 


700 


16 


41 


ft 


16 


« 


ft 


ft 




109 


S 


0.08 


0.70 


ft 


715 


14 


39 


ft 


14 


ft 


ft 


ft 




110 


10 


0.08 


0.71 


ft 


695 


16 


39 


ft 


IB 


ft 


ft 


ft 




m 


11 


0.09 


0. 73 


ft 


705 


16 


38 


ft 


15 


ft 


ft 


ft' 




112 


12 


0.08 


0.70 


ft 


710 


15 


37 


ft 


15 


ft 


ft 


ft 




113 


13 


0.08 


0.70 


ft 


705 


15 


37 


ft 


14 


ft 


ft 


ft 




114 


14 


0.06 


0. 71 


ft 


705 


15 


38 


ft 


14 


ft 


ft 


ft 




115 


15 


0.07 


0.68. 


ft 


70S 


16 


39 


ft 


15 


ft 


ft 


ft 




H8 


16 


0.07 


0.69 


ft 


70S 


15 


39 


ft 


15 


ft 


ft 


ft 




117 


17 


0.08 


0.70 


ft 


695 


16 


36 


ft 


15 


ft 


ft 


ft 




118 


18 


0.08 


0.70 


ft 


600 


19 


45 


ft 


20 


ft 


ft 


ft 




110 


19 


0.07 


0.67 


ft 


630 


16 


40 


ft 


20 


ft 


ft 


* 




120 


20 


0.08 


0.70 


« 


630 


18 


41 


ft 


20 


ft 


ft 


ft 




121 


1 


0.04 


0.51 


ft 


700 


16 


40 


ft 


15 


ft 


ft 


ft 




122 


1 


0.06 


2.20 


ft 


700 


16 


40 


ft 


15 


ft 


ft 


ft 




123 


1 


0.12 


1.78 


ft 


700 


16 


40 


ft 


16 


ft 


ft 


* 




124 


1 


0.09 


0.75 


* 


700 


16 


40 


ft 


16 


ft 


ft 


ft 


it 


151 


51 


0.08 


0.70 


ft 


480 


18 


47 


ft 


-<♦) 


ft 


ft 


ft 




152 


52 


0.08 


0.73 


ft 


690 


16 


41 


ft 


29 


ft 


ft 


ft 


m 


153 


53 


0.08 


0.71 


ft 


700 


18 


38 


ft 


26 


ft 


ft 


ft 




154 


54 


0.07 


0.69 


ft 


695 


15 


35 


* 


" ii ■ 


ft 


ft 


ft 




155 


55 


0.06 


0. 70 


ft 


690 


16 


44 


ft 


23 


ft 


ft 


ft 




158 


56 


0.07 


0.72 


ft 


685 


16 


21 


ft 


15 


ft 


ft 


ft 




157 


57 


0.08 


0.71 


ft 


690 


16 


42 


ft 


15 




ft 


ft 




168 


56 


0.08 


0.70 


ft 


680 


16 


38 


* 


16 


ft 


ft 


ft 




159 


59 






« 


ftM&X*>u:ftK*<£ Ufijf *£ih 




160 


60 


0. 07 


0.78 


ft 


700 


18 


30 


ft 


15 


ft 


ft 


ft 




161 


61 


0.08 


0.89 


ft 


760 


11 


38 


* 


15 


ft 


ft 


ft 




162 


62 


0.08 


0.71 


ft 


690 


14 


30 




16 


ft 


* 


ft 




163 


63 






ft 






164 


1 


0. 15 


2.62 


ft 


700 


18 


40 


ft 


15 


ft 


ft 


ft 




165 


1 


0.14 


2,74 


* 


700 


16 


40 


ft 


16 


ft 


ft 


ft 



[o o i 9 ] miRV2£<owt>fr%:J:*>(<c, mm<o 

fc c no. 152. i53UMc^mm^j>^tc^mtimm^ 
o /c 0 no .i55*ssn^ws#4>fr ^tabjttjmmnm^ 

o/c 0 No . 156& Sn^Wfi^ ^ ^ > fc«WIW***iBT 0 tc 9 
No .157«Zn*W*#^fr X* v *m<DmW&& 

mm&i&T 0tc o No . 161« Ni^?TS# & l *tc$> ft Irf tj[|X 

o tc o no . 162 « si ^ ^ ^ > tczbmwmfimT 

U mflMJM&9$r>tto No.l63«NiSO*Si#WS^i 
tCo No . 164&t>* No . 16 5« RaRCX Rmax© ffl^^C # I >fc£> Sn 



(pef4No.ioi-No.i24) Jt$3?WtJt^ 
[0 020 ] 

CDBfttt) &C«tt5fc<D-C*S. Wot, **BJ 



